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Project Goal — Closing the L oop

Informatics & feedback for:
e Data management, integration
e Automated data entry, retrieval
e Protocols to standardize

data formats
e Link to and refine other Combi
DroCesses
e Library of scientific combi-data
e Data visualization




PrOgress

Database system selection
Database server setup

Security / data protection issues
Basic framework of the database
Backbone interface programming
Instrument programming



PosigreSOL

o Sophisticated Object-Relational DBMS

o Supporting almost all SQL (Structured Query
Language), including subselects, transactions,
and user-defined types and functions

* One of the most advanced open-source
database available anywhere

« Commercial support available

FOR MORE INFO...



Seftware Technology

e Programming Language
— Python (Open source, Object oriented)

e Secured Shell Connection with the Database
server

e ZOPE selected as Web server

— Base on Python, Open source, Easy to maintain,
Database connectivity

e Integration with current data analysis
software (mostly IDL)

e Consideration of future interface with other
softwares
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Basic Structure of Database

pac

«Straight forward structurein T e S
consideration of automation B e
& expansion

Must reflect the frame-work
of the Combi lab

Establish basic protocol of
Combi experiment set (All
stages of Combi processes)
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L_arge objects, such as
Image, video, result chart,
original datafile storage
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Custom Progar mming for home
made, custom modified instrument

! Flow Coater 1 Interface Panel =13
Custom Program for home made
instrument that handle both hardware
control and Database interface

User Mame: ‘“Wenhua Sample Name: |Samplel

sUniform interface reduce both
programming and training time

» Parametersarerecorded and send
to the database automatically

*A common query interface that
enable inter-instrument
communication

Spectrablame: |aaa

ResultFile:
*Experiment protocol was enfor ced
and data format standar dized

*Experiment procedure arelogged
for futurereference.

Change User | User Name: Wenhua User Dir:




Using Active-X provided by -
instrument Vender Similer Interface

control layout as
other instrument.

*Active X control
makes custom
Instrument contr ol
easy to achieve

» add-on features

can seamlessly

: Database integrated into the
Connectivity program
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| Custom features
ActiveX control are added
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‘ AFM-CombiDatabase Interface Panel
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Once experiment send to database

start, programming _ _ _
check data folder for For Instrument without an activeX interface, a

new data backdoor method haveto be used to get the data and
send it to the database




| nter -1 nstrument Communication

Database

Constantly undated centralized the database
make data from one instrument immediately
available for other instrument



e Stagel: Automated dataentry and retrieval

Categorizing
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* StageZ: Expert system for each instrument

Online Analysis



* StageB Closing the loop of the combinatorial method

Experiment Design
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Challenges:

*How the database will response when the amount of data increases,
how to modify the query process to compensate the effect

eData standard isneeded for better inter-instrument communication
and easy real time data analysis

*Real time analysis of multi-dimensional data set
*How reliable the automatic data analysis
How error in data will be handled

*How the database structure will grow when more function are
added in the system

*How it interface with other database system



Summary

*The system is designed to streamline and complete a combinatorial
workflow geared at accelerated materials research.

‘Based on open source code and designed for transparency, we
intend this system to be a model for parties interested in building
LRIS and a test bed for the development of informatics standards.

To date, our progress has been in building infrastructure, in
particular a centralized database system that includes connections to
the instrumentation and analysis tools in our combi facilities.

‘We anticipate challenges in developing adequate high-throughput
data analysis/datamining software for our system,



